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The VVR-S Nu  clear Re  search Re  ac  tor at the “Horia Hulubei” Na  tional In  sti  tute of Phys  ics
and  Nu clear  En gi neer ing  in  Magurele,  Bu cha rest,  will  be  de com mis sioned  ap ply ing  the  im -
me di ate  dis man tling  strat egy.  The  im ple men ta tion  of  the  de com mis sion ing  pro ject  started  in
2010 and is planned for com  ple  tion within 11 years. Good prac  tices in de  com  mis  sion  ing
plan ning,  or ga ni za tion,  fund ing,  and  lo gis tics  are  de scribed  in  this  pa per.
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IN TRO DUC TION
The VVR-S re  ac  tor is sit  u  ated in the town of
Magurele, about 8 km south  west from the cen  tre of
Bu  cha  rest. It is a tank-type re  search re  ac  tor us  ing wa  -
ter as mod er a tor, re flec tor, and cool ant (fig. 1). The re -
ac  tor was ini  tially de  signed for a 2 MW nom  i  nal ther  -
mal power and max  i  mum ther  mal neu  tron flux of
2×1013 cm–2s–1. It is of Rus sian de sign and con struc tion 
and has been con  tin  u  ously in op  er  a  tion since July 27,
1957 to De cem ber 30, 1997, with out any ma jor events
or  sig nif i cant re fur bish ment.  The  to tal ther mal en ergy
gen  er  ated through  out the pe  riod was 9.52 GWd [1].
By Gov  ern  men  tal decision of April 2002, the
VVR-S re  ac  tor was per  ma  nently shut down for de  -
com mis sion ing  and  the  im me di ate  dis man tling  strat -
egy se  lected for the pur  pose. The im  ple  men  ta  tion of
the se lected strat egy is based on the De com mis sion ing
Plan and on the Pro  ject Man  age  ment Plan.
Nu mer ous  other  or ga ni za tions,  hold ers  of  this
type of (VVR) re  search re  ac  tors, have been ana  lysed
for their im ple men ta tion of the im me di ate dis man tling 
strat  egy [2-4]. Spent nu clear fuel as sem  blies re sult  ing
from the op  er  a  tion pe  riod were re  moved from the re  -
ac  tor build  ing be  fore the be  gin  ning of the de  com  mis  -
sion ing  pro cess. 
The con  cept (de  sign) of iso  lat  ing the spent nu  -
clear fuel dis  posal (DCNU) build  ing from the re  ac  tor
build ing was ap plied in a view of im ple ment ing the de -
com  mis  sion  ing pro  ject in a safe and ef  fi  cient man  ner.
Only spent low en  riched ura  nium fuel as  sem  blies of
the EK-10 type, stored in the DCNU, re  main on the
site, un til they are sent back to the Rus sian Fed er a tion.
Fresh un used fuel has al ready been shipped back to the 
Rus sian  Fed er a tion.
DE COM MIS SION ING  –  THE  APROACH
The VVR-S re  ac  tor is the first ma  jor nu  clear fa  -
cil ity in Ro ma  nia which will be de com mis  sioned. The
site in cludes some other nu clear fa cil i ties as well, to be 
de com mis  sioned in the fu ture, since the lo  cal com mu -
nity is in ex  pan  sion.
Dur ing  the  ap proval  of  the  de com mis sion ing
doc u men ta tion  by  the Ro ma nian  Reg u la tory  Body,  an
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Fig  ure 1. VVR-S research re  ac  tor in Magurelein ter na tional  peer  re view  of  the  De com mis sion ing
Plan of the reactor was or  ga  nized un  der the na  tional
IAEA  Tech ni cal  Co-op er a tion  Pro ject,  ROM/4/029,
in volv ing  six  in ter na tional  de com mis sion ing  ex perts.
Af ter the im ple men ta tion of the ob ser va tions made by
the  in ter na tional  ex pert  team,  the  de com mis sion ing
plan was ap proved by the Ro ma nian Reg u la tory Body. 
This peer re  view was rec  og  nized as good prac  tice by
both the op er at ing de com mis sion ing or ga ni za tion and
the  Reg u la tory  Body.
The pro  ject of de  com  mis  sion  ing the VVR-S re  -
ac  tor will be car  ried out in three main phases. In the
first 4 years, all EK-10 type ir  ra  di  ated as  sem  blies of
low en  riched ura  nium nu  clear fuel will be shipped to
the Rus  sian Fed  er  a  tion. Within the frame  work of the
US De part ment of En ergy Pro gram for the Rus sian re -
search re  ac  tor fuel re  turn – RRRFR [5], all of the
highly en  riched ura  nium spent fuel as  sem  blies (type
C-36) have al  ready been re  pa  tri  ated from the
Magurele site to the Rus  sian Fed  er  a  tion in June of
2009 [6]. Over the course of the first three years of the
pro ject,  the  im ple men ta tion  of  the  Ra dio ac tive  Waste
Treat  ment Plan (RWTP) at the Magurele site will be
up  graded to man  age the ma  te  rial gen  er  ated from de  -
com mis sion ing ac tiv i ties. Dis man tling and de con tam -
i na tion ac tiv i ties will be per formed by the re search re -
ac tor  op er a tor  and  en gi neer ing  teams  avail able.  The
fi  nal stage of the de  com  mis  sion  ing pro  ject will be the
reutilization of the build  ings for ac  com  mo  dat  ing a
new elec tron lin ear ac cel er a tor with a max i mal en ergy
of 10 MeV which will be used in ma te rial sci ence stud -
ies and ap pli ca tions [7]. Equip ment ob tained un der the 
IAEA  tech ni cal  co-op er a tion  pro ject  ROM/4/029
(2004-2008), a tech ni cal co-op er a tion pro ject with the
US Argonne Na  tional Lab  o  ra  tory (2003-2007), EU
PHARE pro  ject (2008-2009), US DOE RRRFR pro  -
gram (2004-2009), and na tional pro jects will all be put 
to  use  dur ing  the  de com mis sion ing  ac tiv i ties. 
The de con tam i na tion of the pri mary cir cuit com -
po nents will be per formed in wet con di tions, while dry 
de con tam i na tion will be ap plied for the rest of the ma -
te ri als. Dis man tling ac tiv i ties will be im ple mented us -
ing  com mer cially  avail able  me chan i cal  cut ting  tools.
These ac  tiv  i  ties should re  sult in the re  lease of the site
from the con  trol of the reg  u  la  tory body.
RADIONUCLIDE  IN VEN TORY
AND WASTE STREAMS
The radionuclide in  ven  tory of the VVR-S re  ac  -
tor  is  due  to  re ac tor  op er a tion,  pro duc tion  of  ra dio iso -
topes in hot cells, de  pleted ura  nium pro  cess  ing, re  -
search ac  tiv  i  ties. The radionuclide in  ven  tory of the
VVR-S  re ac tor  con tains  con tam i nated  ma te ri als  and
neu tron-ac ti vated  ma te ri als.
For the VVR-S re  ac  tor which has un  der  gone
nor mal  op er a tion,  the  prin ci pal  com po nent  of  the
radionuclide in  ven  tory is the ac  ti  va  tion of con  struc  -
tion  ma te ri als.  In  our  case,  con tam i na tion  due  to
re ac tor op er a tion has arisen from the ac ti va tion of cor -
ro  sion and ero  sion prod  ucts con  veyed by the cool  ant
and  fis sion  prod ucts.  In  ad di tion,  con tam i na tion  re -
sulted from leak ages in the pri mary cir cuit, pro cess ing
and stor age of ra dio ac tive effluents and waste, main te -
nance  and  re pair  ac tiv i ties,  fuel-dis charge  op er a tions,
and  work ing  in ci dents.  Con tam i na tion  by  actinides
was found to be neg  li  gi  ble be  cause the fuel rods and
the clad  ding tubes of the re  ac  tor were not sub  ject to
ma jor dam ages [8]. The VVR-S re ac tor was shut down 
13 years ago and, there  fore, a sig  nif  i  cant con  tri  bu  tion
to the radionuclide in  ven  tory can only come from
radionuclides with a half-live higher than one year.
The ma jor ity of ra dio ac tive con tam i nants gen er -
ated by the op  er  a  tion of the re  ac  tor are beta-gamma
emit ters. They can eas ily be de tected and mea sured by
gross beta-gamma count ing and gamma spec trom e try.
As a re  sult, these meth  ods of mea  sure  ment have been
used  ex ten sively  in  the  ra dio log i cal  char ac ter iza tion
of the VVR-S re  ac  tor. The ac  tiv  ity of hard-to-de  tect
radionuclides is dif  fi  cult to be mea  sured, but it can be
cor  re lated with the ac tiv ity of those radionuclides that
emit strong gamma rays such as: 60Co and 137Cs. Ra  -
dio iso tope pro duc tion gen er ated a sig nif i cant con tam -
i na tion  in  the  re ac tor’s  main  build ing,  ven ti la tion  sys -
tem  and  ra dio ac tive  leak age  drain age,  over flow,  and
col lect ing  sys tem.  Ma jor  ra dio ac tive  con tam i nants
gen  er  ated by these ac  tiv  i  ties with a half life higher
than one year are: 60Co, 134Cs, 137Cs, and 241Am. Ra  -
dio ac tive  con tam i nants  gen er ated  by  de pleted  ura -
nium  pro cess ing  and  re search  ac tiv i ties  are:  238U and
241Am.
The re  ac  tor block com  po  nents’ mass was cal  cu  -
lated as fol  lows: alu  mi  num 4.78 t, cast iron 143 t, con  -
crete 550 t, and graph  ite 5.3 t. The ac tiv ity for each com -
po  nent was as  sessed as well: alu  minum 5.87×1011 Bq,
cast iron 7.64×109 Bq, con crete 1.17×109 Bq, and graph ite
1.32×1010 Bq. The to tal ac tiv ity is 6.09×1011 Bq. The es ti -
mated  quan ti ties  of  solid  ra dio ac tive  wastes  re sult ing
from  the  re  ac  tor  block will be: alu  mi  num 2 t, cast iron
43 t, con  crete 38.4 t, and graph  ite 4 t – for a to  tal of 87.4
tones [1].
Ra  dio  ac  tive waste streams will be safely man  -
aged, tak  ing into ac  count the al  ready ex  ist  ing RWTP
sit  u  ated in the im  me  di  ate vi  cin  ity of the VVR-S re  ac  -
tor and the Baita-Bihor Na  tional re  pos  i  tory for ra  dio  -
ac  tive waste (NRRW) which are to be en  hanced as a
part  of  the  re fur bish ment  pro gram.  The  ra dio ac tive
waste streams were es  ti  mated by di  rect and in  di  rect
mea  sure  ments. Thus, at the end of the de  com  mis  sion  -
ing pro  ject, the ra  di  a  tion dose is es  ti  mated to be about
0.1 mSv per year (as an in  di  vid  ual dose limit) in or  der
to achieve the re  lease of the VVR-S nu  clear fa  cil  ity
build  ing from the con  trol of the reg  u  la  tory body and a
max  i  mum col  lec  tive dose/prac  tice of 1 man Sv per
year  re sult ing  from  re sid ual  ra dio ac tiv ity  in  the  build -
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pro  gram, the ra  di  a  tion dose limit is 20 mSv per year
for pro  fes  sion  ally ex  posed per  son  nel, 1 mSv per year
for the gen eral pop u la tion, and 10 µSv per year for the
free re lease of the ma te ri als re sult ing from the de com  -
mis sion ing.  Alu mi num  and  graph ite-ac ti vated  wastes
will be stored in the ex  ist  ing stor  age fa  cil  i  ties of the
RWTP.
DE COM MIS SION ING  PHASES
The de  com  mis  sion  ing pro  ject is to last 11 years
and fi  nanc  ing mech  a  nisms will be based on pub  lic
funds de pos ited into a re in vest ment-like pro gram. The 
IFIN-HH has been en  trusted with all re  spon  si  bil  i  ties
re lated to the fi nal iza tion of the de com mis sion ing pro -
cess and nearly all as  sign  ments re  lated to it. Con  trac  -
tors will be en  gaged to carry out ac  tiv  i  ties sur  pass  ing
the  tech ni cal  ca pa bil i ties  of  the  In sti tute.
The  pre pa ra tory  phase  of  de com mis sion ing  and
the  three  im ple men ta tion  phases  in clude  fol low ing
prin ci pal  ac tiv i ties.
Pre pa ra tory  ac tiv i ties:
– com ple tion of the PHARE pro ject for the re search
re ac tor  (2008-2009),
– meet  ing the re  quire  ments of the EURATOM
Treaty, Art. 37,
– ap proval of the qual ity man ual for de com mis sion -
ing (2009),
– re  pa  tri  a  tion of HEU spent nu  clear fuel within the
US DOE RRRFR Pro  gram (2009),
– ob tain ing  the  fund ing  for  the  de com mis sion ing
pro ject  and  start ing  the  de com mis sion ing  pro ject
(2010), and
– ra dio log i cal  char ac ter iza tion  for  de ter min ing  en -
vi ron men tal  ra dio ac tiv ity  at  the  site  [10,  11]  and
much more de  tailed data of the de  com  mis  sion  ing
area (in  clud  ing land, soil, sub  soil, ground  wa  ter,
etc.)  in cor po rated into  tech ni cal doc u ments  form -
ing  the  En vi ron men tal  Im pact  As sess ment.
Phase 1 (3 years, start  ing from 2010):
– im ple ment ing  the  iso la tion  con cept  for  DCNU,
elab o rat ing the de com mis sion ing plan for DCNU, 
ob tain ing the li cense for DCNU. The fund ing is to
come  from  gov ern men tal  al lo ca tions  re served  for
a  na tional  nu clear  in stal la tion,
– up  grad  ing of the RWTP and of the NRRW –
(2010-2012),
– im  ple  ment  ing task as  sign  ments from phase 1 for
the re  search re  ac  tor (2010-2012), and
– re  pa  tri  a  tion of LEU SNF to the Rus  sian Fed  er  a  -
tion (2010-2013).
Phase 2 (2 years, start  ing from 2013):
– de con tam i na tion  and  dis man tling  of  the  pri mary
cir cuit,
– de con tam i na tion  of  the  hot  cells,
– dis man tling  of  the  sec ond ary  cir cuit,  and
– dis man tling  of  the  in ter nal  com po nents  from  the
core zone.
Phase 3 (6 years, start  ing from 2016):
– dis  man  tling of the in  ter  nal com  po  nents of the re  -
ac tor  block,
– de  mo  li  tion of the re  ac  tor block, dearator (the de  -
vice for the re  moval of air and other dis  solved
gases from the feedwater to steam-gen  er  at  ing
boil  ers), and hot cells,
– dis man tling  of  the  ac tive  un der ground  drain age
pond with a to  tal vol  ume of 30 m
3,
– fi nal  ra dio log i cal  sur vey,  and
– com  ple  tion of the pro  ject.
The de  tailed Work break  down struc  ture (WBS)
of  the  de com mis sion ing  pro ject  was  elab o rated.  It  in -
cludes 5 work pack  ages (WP), namely: pre-de  com  -
mis sion ing  ac tiv i ties  (WP1),  dis man tling  ac tiv i ties
(WP2),  de con tam i na tion  ac tiv i ties  (WP3),  de mo li tion
ac tiv i ties  (WP4),  and  ra dio log i cal  char ac ter iza tion,
pack ag ing,  trans por ta tion,  dis posal,  stor age,  free  re -
lease, fi  nal sur  vey, and ar  chiv  ing – which are all com  -
prised within the WP5 [1].
Af  ter the com  ple  tion of the pro  ject, the build  ing
will be re  used as a ra  di  a  tion pro  cess  ing fa  cil  ity for re  -
search,  de vel op ment  and  pro duc tion  of  wa ter  sol u ble
poly  mers and re  cy  cling of other types of poly  meric
ma te ri als.  Re search  and  de vel op ment  pro jects  in  ma -
te  ri  als sci  ence are to be car  ried out in the build  ing re  -
leased from reg  u  la  tory con  trol, as well.
EX  AM  PLES OF GOOD PRAC  TICES IN
PRE-DE COM MIS SION ING  AC TIV I TIES
Stor  age of pa  per and
elec tronic  ar chives 
Com ply ing with le gal re quire ments, three dif fer -
ent lo ca tions in the re ac tor build ing were set up for the
per ma nent  place ment  and  keep ing  of  doc u ments.  In
the ini  tial pro  ject, these lo  ca  tions were des  tined to
house re search lab o ra to ries. Two of these lo ca tions are 
pro  vided with con  trolled air hu  mid  ity and tem  per  a  -
ture, pre  ven  tion and fire-fight  ing means and with me  -
tal lic  cab i nets  out fit ted  with  fire  pro tec tive  shelves.
They  house the orig i nal pro ject  doc u men ta tion  and its
cop ies, as well as cur rent doc u ments elab o rated within 
the Qual  ity man  age  ment sys  tem. The elec  tronic ar  -
chives with stor  age me  dia and data se  cu  rity are sit  u  -
ated at the third lo ca tion where they will re main for the
next 50 years. An  other lo  ca  tion is spe  cif  i  cally ded  i  -
cated  to  the  re con di tion ing  of  orig i nal  doc u ments,
elec  tronic scan  ning and print  ing of doc  u  ments which
are sent di  rectly to the elec  tronic ar  chives.
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The  VVR-S  nu clear  re ac tor  de com mis sion ing
team was set upover a pe  riod of 9 years from spe  cial  -
ists  in  var i ous  fields  nec es sary  for  the  im ple men ta tion
of the pro  ject. From 2002 to 2010, the re  ac  tor staff
grew from the orig i nal 15 to a to tal of 36 mem bers. The 
de com mis sion ing team bene fited from the ap pro pri ate 
train ing  or ga nized  within  dif fer ent  co-op er a tion  pro -
jects, re  sult  ing in greater skills in the safe use of the
equip ment pur chased un der in ter na tional and na tional
pro  jects. The re  sults of this train  ing should en  sure a
safe  de com mis sion ing  of  the  re ac tor  car ried  out  by
home-grown per  son  nel, while only a small por  tion of
these ac  tiv  i  ties is to be en  trusted to ex  ter  nal con  trac  -
tors.
Es tab lish ment  of  a  ra dio log i cal
char ac ter iza tion  lab o ra tory
The  ra dio log i cal  char ac ter iza tion  lab o ra tory  was
or  ga  nized in a 5 year’s time in or  der to sup  port de  tailed
de  com  mis  sion  ing plan  ning and so as to man  age, or  ga  -
nize, and an  a  lyze sam  ples and ma  te  ri  als from the clean
up,  pre-de com mis sion ing  and  ac tiv i ties  re sult ing  from
the  ac tual  de com mis sion ing  pro cess.  Su per vised  by  a
team  of  6  spe cial ists  in  spec tro met ric  and  ra dio met ric
mea sure ments,  the lab o ra tory per forms di rect and in di -
rect mea  sure  ments with mo  bile and fixed de  vices. A
free re  lease ma  te  rial mea  sure  ment de  vice with a max  i  -
mum ca pac ity of 300 kg or 1 m3 was in stalled to sup port
the  ma te rial  man age ment  dur ing  the  pre-de com mis -
sion ing  and  de com mis sion ing  ac tiv i ties  [10].  Equip -
ment  for  spec tro met ric  mea sure ments  of  sam ples  will
be in  stalled in a build  ing next to the re  ac  tor for better
pro tec tion  against  in creased  ra di a tion  back ground,
noises,  and  vi bra tions  gen er ated  by  the  de com mis sion -
ing ac tiv i ties. Pre lim i nary spec tro met ric anal y ses of  ra -
dio  ac  tive waste stored in 220 and 420 l casks are be  ing
per  formed in the ex  ten  sion of the re  ac  tor hall [12]. At
the time the re  ac  tor was in op  er  a  tion, this ex  ten  sion
housed  neu tron  time-of-flight  ex per i ments.
Var  i  ous types of gamma spec  trom  e  ters used for
mea sur ing  the  con tents  of  ra dio ac tive  waste  pack ages
and of the free re lease of solid ma te ri als from the re ac -
tor are shown in figs. 2-5 [10, 11]. 
For clear  ance of ma  te  rial re  leased dur  ing the
clean up in the pre-de com mis  sion  ing and de com mis  -
sion  ing stages, pro  ce  dures based on ex  ist  ing equip  -
ment are in place at the VVR-S site. De struc tive tech -
niques of ma  te  ri  als sam  pling mea  sured by gamma
spec  trom  e  try have been used and con  se  quently filed
into the ar  chives [12]. Non-de  struc  tive meth  ods of
mea sure ment will be ap plied for sys tems to be used in 
the  fol low ing  phases  of  de com mis sion ing  [13].
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Fig ure  2.  NaI  por ta ble  gamma  spec trom e ter
Fig ure  3.  GeHP  por ta ble  gamma  spec trom e ter
Fig  ure 4. Gamma spec trom  e  ter GeHP for large ra dio  ac  -
tive waste pack  agesSe lec tion  of  de com mis sion ing
tech nol o gies  and  tools 
Equip ment used for the de com mis sion ing can be 
op  er  ated ei  ther with elec  tric power or com  pressed air.
Thus, for the de con tam i na tion of con crete, solid ar eas,
in or  der to avoid the elec  tric shock, we will use pneu  -
mat i cally  op er ated  scari fi ers  with  com pressed  air.  As
has been dem  on  strated in prac  tice, the screw  ing/un  -
screw  ing ap  proach has proved to be more ef  fi  cient if
the tools are op  er  ated with com  pressed air rather than
with elec  tric power, thus pro  vid  ing a re  duc  tion in the
ex po sure of the per son nel to ra di a tion. Mo bile de vices
for cut  ting with scis  sors and split  ting, hy  drau  li  cally
and elec  tric power op  er  ated, are not only more rapid,
but also re  duce the col  lec  tive doses of the per  son  nel
with out  gen er at ing  sec ond ary  wastes.  The  dis man -
tling equip ment se lected and pur chased at the very be -
gin ning of the pro ject in volves low gauge dis man tling
ma  chines with re  mote ra  dio-con  trolled and mixed
elec tric and hy drau lic op er a tion with drive heads such
as pick ham  mers, buck  ets, cut  ters, split  ters, and scis  -
sors. The se lec tion of equip ment with elec tric, hy drau -
lic, and com pressed air drives has been ar gued in tech -
ni  cal as  sess  ments of the work pro  ce  dures. The
dis man tling and de mo li tion of equip ment with var i ous 
sup  ply/op  er  at  ing modes is shown in figs. 6-9.
Dry,  wet,  or  semi-wet  de con tam i na tion
De con tam i na tion  tech nol o gies,  along  with  the
re lated equip ment used in the clean up phase (re moval
of the used re  search equip  ment from the re  ac  tor hall
and re  moval of ma  te  ri  als used in the pro  duc  tion of ra  -
dio iso topes), were based on dry and/or semi-wet blast -
ing meth  ods with me  tal  lic, plas  tic, or dry ice mis  siles
(see fig. 10). The same tech nol ogy will be ap plied dur -
ing  the  de com mis sion ing  phase.
De mo li tion  and  dis man tling  equip ment 
In or der to sup port timely train ing and pe ri od i cal 
re train ing of the de com mis sion ing staff, it is nec es sary 
to de  velop work pro  ce  dures for the de  mo  li  tion and
dis  man  tling of the equip  ment on time. A good idea is
to en sure re dun dancy for key equip ment and pos si bil i -
ties for prompt re pairs and main te nance ser vices avail -
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Fig  ure 5. Gamma spec  trom  e  ter with 12 plas  tic
scin  til  la  tors  for  free  re  lease  mea  sure  ments, ca  pac  ity 
300 kg or 1 m
3  of  ma te ri als
Fig  ure 6. Cut  ting equip  ment with elec  tric or hy  drau  lic
sup ply
Fig ure 7. Re mote ra dio-con trolled de mo li tion equipment
Fig  ure 8. Sam  pling of the reactor block con  crete by a
core drill  ing ma  chineable as close as pos  si  ble to the nu  clear fa  cil  ity. De  mo  -
li  tion and dis  man  tling equip  ment for the VVR-S
de com mis sion ing pro ject will be pur chased in phase 1. 
Sim  i  lar equip  ment with big  ger power will be needed
in phases 2 and 3. The VVR-S re  ac  tor de  com  mis  sion  -
ing team is also in  volved in the elab  o  ra  tion of the de  -
com mis sion ing  doc u men ta tion  for  other  fa cil i ties  at
the  In sti tute  (sub  crit i cal  as sem bly,  zero-power  re ac -
tor, and heavy ions ac  cel  er  a  tor). All equip  ment to be
used  for  the VVR-S’  de com mis sion ing  (for  ra dio log i -
cal  char ac ter iza tion,  de con tam i na tion,  and  dis man -
tling of struc  tures, sys  tems, equip  ment and com  po  -
nents) will be ap  pro  pri  ate and, in the fu  ture, avail  able
for  the  de com mis sion ing  of  these  fa cil i ties.
Equip ment  for  ra dio log i cal  mon i tor ing
The key equip  ment used in the im  ple  men  ta  tion
of the Ra di a tion pro tec tion pro gram of the de com mis -
sion ing  plan,  namely  the in stru men ta tion  for  mon i tor -
ing and sur  veil  lance, is pre  sented in figs. 11 and 12.
DE SCRIP TION  OF  THE
AC TUAL  WORK
In Phase 1 of the de com mis sion ing, the spent nu -
clear fuel will be re leased from the site [1]. In phases 2
and  3,  dis man tling  and  de con tam i na tion  ac tiv i ties  of
the re ac tor’s struc tures, sys tems, equip ment, and com -
po  nents will be car  ried out.
The train  ing and ex  pe  ri  ence gained in this very
first de com mis sion ing pro ject of a com plex nu clear fa -
cil ity  in  Ro ma nia,  the  VVR-S  de com mis sion ing  team
will use as a core for the es  tab  lish  ment of a fu  ture Nu  -
clear  De com mis sion ing  Cen tre  of  Ex cel lence  for  the
whole coun try. For good and ef fi cient pro ject man age -
ment, WBS and WP for the ad  vance  ment of tech  ni  cal
spec i fi ca tion  sets,  pro ce dures,  in struc tions  and  train -
ing  pro grams  on  ad e quate  de com mis sion ing  equip -
ment and ac  tiv  i  ties have been elab  o  rated [7].
An  in ten sive  train ing  and  pro fes sional  spe cial -
iza tion pro gram was de vel oped at the be gin ning of the
pro  ject (2010). As for ma  te  rial man  age  ment, waste
routes are or  ga  nized in such a man  ner that their in  ter  -
rup tion  is  made  vir tu ally  im pos si ble.
CON CLU SIONS 
This pa  per pres  ents ex  am  ples of good prac  tices
iden  ti  fied at var  i  ous stages of the VVR-S re  search re  -
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Fig ure  9.  Scar i fy ing  equip ment  for  the  de con tam i na tion
of floors and walls by com  pressed air sup  ply
Fig  ure 10. Dry, wet, or semi-wet de  con  tam  i  na  tion
ma chine
Fig  ure 11. Area gamma mon  i  tor  ing and beta air  borne
mon i tor ing  in stru ments
Fig  ure 12. Alfa, beta, and gamma air  borne mon  i  tor  ing
and whole body mon  i  torac tor  de com mis sion ing  pro ject;  these  ex am ples  and
les  sons learned could rep  re  sent use  ful in  put for other
de com mis sion ing  pro jects.  Sev eral  es sen tial  pre con -
di  tions for a suc  cess  ful start of the de  com  mis  sion  ing
pro  ject may be pointed out:
– es tab lish ment  of  the  de com mis sion ing  team  and
proper  de com mis sion ing  train ing,
– good  de com mis sion ing  plan ning,
– re moval of the en tire quan tity of the ir ra di ated and
fresh nu  clear fuel from the site,
– es tab lish ment  of  a  char ac ter iza tion  lab o ra tory  for
sam ples,  ma te ri als,  and  waste,
– up grade  of  the  waste  man age ment  in fra struc ture
to  sup port  de com mis sion ing  ac tiv i ties  (RWTP),
and
– in ter na tional  co op er a tion  and  close  co-op er a tion
with  the  Reg u la tory  Body.
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Mitica DRAGUSIN, Aleksandru Oktavijan PAVELESKU, Joan JORGA
DOBRA  ISKUSTVA  U  PLANIRAWU  DEKOMISIJE  MAGURELE
VVR-S  NUKLEARNOG  ISTRA@IVA^KOG  REAKTORA  I
PREDEKOMISIONIM  AKTIVNOSTIMA
Nuklearni istra`iva~ki reaktor tipa VVR-S u “Horija Holubeji” Nacionalnom
institutu za fiziku i nuklearnu tehniku, koji se nalazi u Magureli kraj Bukure{ta, bi}e
dekomisioniran primenom strategije neposrednog rastavqawa. Realizacija projekta za
dekomisiju po~ela je u 2010. godini, a planirano je da se okon~a u narednih 11 godina. U ovom radu
opisana su dobra iskustva ste~ena u planirawu dekomisije, organizaciji, finansirawu i
logistici.
Kqu~ne re~i: istra`iva~ki reaktor, dekomisija, dekontaminacija, demonta`a, radiolo{ki 
.........................nadzor